illegal drugs. Her family history was unremarkable. She got married at the age of 27 years but was divorced at the age of 40 years because her husband faced financial issues, which may have caused her emotional trauma. She lived with her parents following the divorce. According to her parents, before the onset of any symptoms, she had complained of being very tired, but this was attributed to the fact that she worked hard every day to resolve her financial problems. One day, she presented with acute onset of psychiatric symptoms characterized by confusion, memory loss, hallucinations, disorganized thinking, and incoherent speech. An examination performed after 2 days at a local hospital revealed no abnormal findings. The following day, she was referred to a psychiatric hospital for further evaluation. However, during transfer to the psychiatric hospital, she developed a generalized seizure with a high body temperature (38.1°C/100.58°F). Consequently, she was brought to the emergency department of a different hospital. Blood tests revealed leukocytosis (white blood cell count, 19,500/μL) with normal serum C-reactive protein levels. Cerebrospinal fluid (CSF) examination revealed acellular spinal fluid (white blood cell count, 6/μL) with normal protein and glucose levels. Brain CT was normal. The psychiatric symptoms were very severe, and she was referred to a psychiatric hospital the same day. On admission, she had a high body temperature and hypoxia due to pneumonia, for which oxygen and medication were initiated. A few days later, although the patient was able to communicate, she remained disoriented with short-term memory loss and persistent delirium symptoms. Subsequently, she was diagnosed with schizophrenia and discharged. After discharge, she was referred to a local psychiatric clinic and was prescribed hypnotic drugs, including zolpidem and flunitrazepam.
Further examination
The presence of a high body temperature, seizures, and hypoxia strongly suggested acute LE, such as anti-NMDAR encephalitis. Accordingly, we sent her serum to Professor Josep Dalmau at the University of Barcelona for the analysis of anti-NMDAR antibodies. Three years after the potential onset of LE, her serum was negative for anti-NMDAR antibodies, as this has not been absolutely determined. dIscussIon LE refers to an inflammatory disorder involving the hippocampus, amygdala, and insular cortex. [4] Patients with LE usually present with rapidly progressive short-term memory deficits, psychiatric symptoms, and seizures. [5] The causes and frequency of LE in Japan are herpes simplex virus (HSV) (20%), parainfectious syndrome (24%), paraneoplastic syndrome (8%), autoimmune diseases (4%), viral infections other than HSV (2%), and others (40%). [4] Recently, several types of autoimmune encephalitis have been identified, each with its own specific mechanism. In particular, autoimmune LE is associated with certain tumors, and is also an aspect of paraneoplastic syndrome. [5] Currently, the most commonly observed and investigated autoimmune encephalitis is caused by antibodies attacking NMDARs. Anti-NMDAR encephalitis was first described as paraneoplastic LE associated with ovarian teratoma in 2007 by Dalmau and Bataller. [6] To date, there are more than 500 reported cases. [7, 8] Detection of antibodies to the NMDAR subunit in serum or CSF sample is a confirmatory diagnosis.
In neurology and psychiatric clinics, clinicians should be aware that presentation of anti-NMDAR encephalitis includes several characteristic features. [9] Most patients develop viral-like symptoms (e.g., headaches and gastrointestinal symptoms), acute psychiatric symptoms (agitation, bizarre and disinhibited behavior, delusions, and auditory and visual hallucinations), cognitive dysfunction (e.g., memory defects and concentration difficulties), motor dysfunction The subiculum (*) was spared from the gliosis (e.g., seizures and dyskinetic movements), autonomic instabilities (e.g., central hypoventilation and arrhythmia), and disturbances of consciousness (coma) with ovarian teratoma and CSF inflammatory abnormalities. [2, 10] Anti-NMDAR encephalitis is potentially lethal but also has a high potential for recovery with treatment. [2, 3] Treatment is typically with immunosuppressive medication and surgery to remove the ovarian teratoma. Delay to immunosuppressive treatment results in permanent hippocampal damage. [11] Our case showed sequential development of prodromal symptoms, generalized seizure, schizophrenia-like psychosis, and hypoventilation. The autopsy findings detected an ovarian teratoma and severe bilateral hippocampal sclerosis, which strongly suggest a past history of LE. She did not have another cause of LE such as an autoimmune disease or tumor. The antemortem symptoms in our patient were compatible with anti-NMDAR encephalitis. Nonetheless, her psychiatric symptoms were very severe, and she was referred to a psychiatric hospital. Accordingly, she was diagnosed with schizophrenia and underwent treatment for the previous 3 years. Her postmortem serum was negative for anti-NMDAR antibodies. We were unable to examine her CSF, which was not taken postmortem. Iizuka et al. reported that anti-NMDAR antibodies are found in serum or CSF at onset, but not in long-term follow-up samples. [3] Recovery may occur without ovarian teratoma removal. [3, 8] More than 75% of all patients show substantial recovery in an inverse order of symptom development, which is associated with a decline of antibody titers. [8] Our case was potentially 3 years after the onset of LE. There was no active brain inflammation, which might explain the negative result. Indeed, it may be difficult to accurately diagnose autoimmune encephalitis at postmortem forensic autopsy without a case history and background information. Screening for autoantibodies should be considered by clinicians in any patient who presents with a viral-like illness in the weeks prior to acute psychiatric symptoms with motor dysfunction. [9, 10] Neuroglial tissue within the teratoma may be involved in the pathogenesis of anti-NMDAR encephalitis. [12, 13] Day et al. found clusters of abnormal neurons showing multinucleation or dysmorphia within a teratoma. [13] Iemura et al. found that NMDAR-positive small neuronal clusters with proliferative activity are characteristically present in ovarian teratomas associated with NMDAR encephalitis. [12] These findings may be useful for more accurate diagnosis of anti-NMDAR encephalitis. However, our case had a mature cystic teratoma without immature neuroglial tissue. The mechanism that causes anti-NMDAR encephalitis remains unclear, especially in patients without ovarian teratoma. This encephalitis is not always paraneoplastic. [3, 7, 8, 14] Young females comprise around 80% of all anti-NMDAR encephalitis patients, and 40% of them are reported to have ovarian teratomas. [7, 8] There are few autopsy reports of acute LE. Pathology findings remain to be fully elucidated. Anti-NMDAR encephalitis accounts for a relevant proportion of unexplained new-onset epilepsies. [14] Moreover, bilateral hippocampal volumes are significantly reduced in anti-NMDAR encephalitis patients who undergo multimodal magnetic resonance imaging. [15] Hippocampal sclerosis is the most common pathological abnormality in temporal lobe epilepsy and an underlying reason for reduced hippocampal volume. Hippocampal sclerosis has certain specific patterns of neuronal loss. Usually, the CA2 region and subiculum are spared from gliosis. [16] Our patient exhibited bilateral hippocampal sclerosis with sparing of the subiculum from gliosis. Furthermore, some reports have shown that hippocampal sclerosis without active inflammation can occur with a long paraneoplastic history [17, 18] [ Figure 3 ]. Our case had not been diagnosed with epilepsy, but we believe that hippocampal sclerosis in our patient was due to anti-NMDAR encephalitis and could be a cause of adult-onset temporal lobe epilepsy. [19, 20] Based on data from the Tokyo medical examiner's office, there were 364 unexpected epileptic deaths during the past 20 years, with 106 patients (29.1%) found in the bathtub. [21] We encounter several cases of unexpected deaths due to drowning in the bathtub because most Japanese individuals enjoy taking a bath with the entire body soaked in the bathtub. In particular, epileptic patients should be careful while taking a bath.
conclusIons
At initial presentation, acute LE was not suspected and the patient was diagnosed with schizophrenia. However, autopsy findings and details of the initial clinical presentation strongly suggest that the patient had an acute form of LE, such as anti-NMDAR encephalitis, rather than schizophrenia.
Clinicians should consider NMDAR encephalitis and check for the presence of an ovarian teratoma if they encounter female patients who show acute psychiatric symptoms after viral-like symptoms.
LE could be associated with hippocampal sclerosis that causes epilepsy. Patients with a LE diagnosis should be careful while taking a bath to avoid drowning. 
